Supplementary Figure 1 . Left: full isotherm of nitrogen adsorption and desorption displaying a type IV behavior with a hysteresis loop indicating disordered (textural) porosity.
than the value calculated by this model due to various other physical factors such as heat diffusion, not considered in the model, nevertheless the photothermal heating effect induced by light has been well demonstrated.
Supplementary Figure 5 . The CO production rates of 10 cycling tests of a sample irradiated with more concentrated light (20 suns), without applying additional heating. The sample was heated at 60 C overnight under vacuum in the reactor before the first test. Each test took ~3 h. The detailed design of this reactor used for high power irradiation will be published elsewhere. below it. The peak at ~2100 cm -1 assigned to Si-H bond was barely decreased even over a month, while the Si-O-Si peak at ~1100 cm -1 was increased only slightly.
Supplementary Figure 7 . Thermal gravimetric analysis (black) and differential thermal gravimetric analysis (green), which has been demonstrated to be an effective way to quantify the surface hydride on ncSi (Chem. Mater., 2010, 22, 487-493) . In this paper, the weight loss before 350 C under Ar is mainly due to H loss accompanied by some loss of hydrocarbon, shown in Figure 11 in this reference. Inspired by this work, we also heated our freshly synthesized ncSi:H to 350 C under He at a low ramp rate of 0.5 C/min and with a high gas flow rate of 100 mL/min, and observed a 3.3% loss above 150 C where the derivative starts to show significant increase of weight loss, corresponding to non-volatile species including H2 loss. These observations provide an estimate that the surface Si-H Supplementary Table 1 . 13 CO production rate of the CO2 only and CO2+H2 tests compared to the total CO production rate ( 12 CO and 13 CO combined). The ratio of 12 CO to 13 CO produced were estimated by the ratio of the corresponding GCMS peak areas (mass-tocharge ratios of 28 and 29, respectively). The peaks were fitted assuming that they are Gaussian and areas were determined by the Peak Analyzer tool of OriginPro software. The ratio of 12 CO to 13 CO is then applied to the total CO production rates to obtain the corresponding production rates. The approach used in Table 1a to obtain the 12 CO: 13 CO ratio is the same as that used to obtain the results shown in Supplementary 
